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摘要:　普通共焦显微镜的轴向响应特性 , 因受到被测量表面的倾斜角影响引从而起轴向响应特性变化 , 而应用差
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Abstract:　The axial response of conventional confocal microscope is affected by the tilt angle of the surface to be
measured. When the ultra-precisely machined surface is measured with pointing method based on the differential
confocal microscope , the tilt angle of the surface to be measured influences the pointing signal , as well as the
measuring accuracy and resolution of the treated surface. On the basis of the analysis of the theoretical model of the
output signal of differential confocal microscope , it is concluded that the zero point is independent of the tilt angle of
surface to be measured and the resolution of the pointing signal is not affected with the tilt angle in a certain range.
The experimental results are also presented.
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1　引　　言
应用普通共焦显微镜原理实现对加工表面形貌
的测量 ,由于受到光源波动 、杂散光 、光电探测器及
测量电路的共模噪声等因素的影响[ 1 ～ 4] ,其测量的
分辨力只有微米量级
























Fig. 1 Schematic diagram of differential confocal microscope
图 2 差动共焦输出信号




























式中 u , v为归一化径向坐标 , ρ为被透镜光瞳归一化







值[ 9] ,则两个光电探测器的输出分别为[ 10]















































































对(2)式 、(3)式进行数值分析 ,得到如图 3所示
的曲线 。
图 3 离焦时不同倾角的共焦轴向响应
Fig. 3 Confocal a xial response w ith defocused detecto r














































































出信号的斜率。将原点处坐标 u =0 、最佳归一化探
测器轴向离焦量 uD =5. 2[ 9] 代入(7)式 ,经计算
 I diff
 u u=0 , u
D
=5. 2




Fig . 5 Slope o f the output curve o f differential




























图 6 差动共焦实验曲线. (a) 0°, (b) 10°, (c) 15°, (d) 18°












角的余弦的平方成正比 ,倾斜增大 ,斜率变小 ,即过零
瞄准的分辨力以及利用差动共焦输出信号进行线性
跟踪测量的测量分辨力随倾斜角的增大而降低(在一
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